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SECRET
Deputy Chief, Enginesring Branch 7 February 1950
Chief, Elscironic Development Section

Feasibility of Ministure Casoline Oemerator Set. CIA Project # OPC-29-50,
CAWARD" Projecte

The following report is subsitted in compliance with your request of 3 February 1550,
in regard to dstermining the fessibility of producing s miniature cosbustion engins

- internal

The study wvas divided into cousiderstion of the thermal and mechanical efficiency,
temperature rise, weight, and siss and volume requirements.
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The design data of the 2 cyole engine vas meager and assimptions will have to
be mads in order to evaluate the performance of the Unit. References that

were consulted are:
l. Marks - "Hechanical Engineers' Handbook” Ath Rlition
2. Sireeter & Lichty - "Internal Combustion Engines™
3. Listos - "Airgreft Engine Design®
4o URAE Handbdool® 1949

The above literature supplied sufficient information on the thecry of the
2 ¢cyole engine to calculate the expected overall efficiency.

Engine Input {BTU)
Fuel ~ assume }0O octans (Cy Hyg)

Hello¥e » 21400 BIU/1b,
Pngine Consumptien = 14 03, = ﬁltn/hr.
Irput energy = % (2400) = 18720 Bru/hr.

Input HoPe = %:ﬁ%m = 7.38 H.P,

From Ref. 1, P. 1275, the thermal efficlency of this type of engine is given
as 27.25. From Ref. 1, P. 1266, a crank cass coumpressicn power requirement

of 7 to 125 (asmmme _10 £) is necessary. The mechanical efficiency of small
engines seldon excesds _ZOX (sssumed). Further serious power loss in this

type of engine is due to combustion and lack of complete scovenging
which may approach 50% of the input heat. (Ref. 2, P. 104). Purther losses,

of the order of 7% to 10X, are dus to comustion time varistion, tempsrature
distribution in ths cylinder, and extransous heat losses.

This document Is part of an intograted
s file. I separatod from fhe file it must ho
¢ i,,is ?FE’ subjected to individual swslemafic review.
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Mipfagure Gasoline Cener = sely 0PLEd950, mawARD® 1.3: oft. 7 Pebruary 1950

The indicated trake horsspover (ibh) is thea equal tos

idh = 7432 (.272)(9)(8)(+5)(9) = .652 E.P.
The sbove 652 H.P. is equivalent to 485 watts or 2150 £, 1be. ss coxpared
to the specificitionts requiremsnts of 200 watts snd UB4 ft. h;:'

Co The sbove demonstrates that sufficient ouiput is availsdble frow the agine
to epercie the genarator. Further analysis of heat Joss indisates the
necessity for including & blower fan for cooling.

1l. IDQRATURE MISE

A. The design of small engine driven mant often entzlls sericus probless
in the elimination of waste heat wi perxiiting tesparature extremss.
the following analysis is a breaidown ef the expected hest dissepationy

Heat iluput te engiue = 18720 BYU/lur.
Pxhaust heat (275 tharmal off.) = 13280 BTU/br.
Power developed (in terme:af-heat)
1. useful pover cutput (100 watts/hre = 341.3 BTU/hr.
2+ crank cans comgreasicn = 2460  ¥0/hr.
et heai to be dissipated = (input)={exhaust ){work)
S 1R = 13280 ~280)
=2mm/hfo
B. This 2189 BIU/hr. corresponds to s pewer dissipatisn of 643 watte. It is
evident that when 643 watts must Le eliminated from a box 6 x 6 x 9 inches
some form of foreed drafi must bs ussd. It is comcelvable ikat the contractor
is awsrs of this and may mn. de centemplating the use of a smsll fan or

~ blowver. mmmmt&mu;nmhummnmtm
study of the tharsal and mechanical efficisccy of the engine.

111, ESYIMAYION OF VEIGHT
A. Componest waight

Loppen = wire for coils, etc. - 1.0
8 coila ® 2 os/coil

SLasl

Alnieo Vil - Field ¥agnsts = .25
8 (2-3/2 os)
Pistons ~{ 2x208.,) = o25
. an "( 2x6 o‘c) - 1.28
Cranicase : s 1.0
Alternator skell -about 1f = 1.0
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